Essential Function for the Nuclear Protein Akirin2 in B Cell Activation and Humoral Immune Responses.
Akirin2, an evolutionarily conserved nuclear protein, is an important factor regulating inflammatory gene transcription in mammalian innate immune cells by bridging the NF-κB and SWI/SNF complexes. Although Akirin is critical for Drosophila immune responses, which totally rely on innate immunity, the mammalian NF-κB system is critical not only for the innate but also for the acquired immune system. Therefore, we investigated the role of mouse Akirin2 in acquired immune cells by ablating Akirin2 function in B lymphocytes. B cell-specific Akirin2-deficient (Cd19(Cre/+)Akirin2(fl/fl)) mice showed profound decrease in the splenic follicular (FO) and peritoneal B-1, but not splenic marginal zone (MZ), B cell numbers. However, both Akirin2-deficient FO and MZ B cells showed severe proliferation defect and are prone to undergo apoptosis in response to TLR ligands, CD40, and BCR stimulation. Furthermore, B cell cycling was defective in the absence of Akirin2 owing to impaired expression of genes encoding cyclin D and c-Myc. Additionally, Brg1 recruitment to the Myc and Ccnd2 promoter was severely impaired in Akirin2-deficient B cells. Cd19(Cre/+)Akirin2(fl/fl) mice showed impaired in vivo immune responses to T-dependent and -independent Ags. Collectively, these results demonstrate that Akirin2 is critical for the mitogen-induced B cell cycle progression and humoral immune responses by controlling the SWI/SNF complex, further emphasizing the significant function of Akirin2 not only in the innate, but also in adaptive immune cells.